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II. CLAIM AMENDMENTS 

1, (Currently Amended) A method for performing the operations for synchronizing a 
positioning receiver with a received code-modulated spread spectrum signal, the 
method comprising: 

using at least one reference code, which reference code corresponds to a code used in 
the modulation, acquiring the frequency shift of the received signal and the code phase 
of the code used in the modulation, 

taking samples from the received signal for forming at least two sample vectors, 

forming a first Fast Hartley transform on the basis of said reference code, and a second 
Fast Hartley transform on the basis of each sample vector, 

performing a multiplication between the first Fast Hartley transform formed on the basis 
of said reference code and the second Fast Hartley transform formed on the basis of 
each sample vector, 

performing an inverse Fast Hartley transform on each multiplication result, and 

acquiring the frequency shift and code phase on the basis of the inverse Fast Hartley 
transforms of the multiplication results^ 

wherein in said sample vector formation, correlation and analysis are repeated for 
forming a.t.Jea.st.M 

method, in which summing an incoherent search matrix is formed by summing 

incoherently the values of the equivalent elements of the coherent search matrix 
formed. a.t..e.a.ch..y 

acquisition for acquiring the frequency shift and code phase . 
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2. (Previously Presented) A method according to Claim 1, wherein the frequency 
range to be examined is specified, the specified frequency range is divided into two or 
more parts, whereupon said sample vector formation and correlation are performed on 
each part, the method also comprises an analysis, in which values of the inverse Fast 
Hartley transforms of the multiplication results are saved for forming a coherent search 
matrix, the acquisition is performed after the examination of the specified frequency 
range, and the frequency shift and code phase are acquired on the basis of the highest 
value of the coherent search matrix. 



3. (Previously Presented) A method according to Claim 2, wherein a threshold value 
is specified, and quantity values of the elements of the coherent search matrix that 
exceed said threshold value are used in the acquisition for acquiring the frequency shift 
and code phase. 

4. (Cancelled) 

5. (Previously Presented) A method according to Claim 4, wherein the frequency 
range to be examined is specified, the specified frequency range is divided into two or 
more parts, whereupon said sample vector formation, correlation, analysis and 
summing are performed on each part, and values of the elements of the incoherent 
search matrix are saved, and the acquisition is performed after the examination of the 
specified frequency range, and the frequency shift and code phase are acquired on the 
basis of the highest value. 

6. (Previously Presented) A method according to Claim 4, wherein a threshold value 
is determined, and quantity values of the elements of the incoherent search matrix that 



3 



09/732,828 

Response to Office Action mailed June 2, 2006 

exceed said threshold value are used in the acquisition for acquiring the frequency shift 
and code phase. 

7. (Previously Presented) A method according to claim 1, wherein an inverse code 
corresponding to said reference code is used in the correlation to form the first Fast 
Hartley transform. 

8. (Previously Presented) A method according to claim 1, wherein an inverse code 
corresponding to each sample vector is used in the correlation to form the second Fast 
Hartley transform. 

9. (Currently Amended) A positioning system, which comprises at least a 
positioning receiver, a synch ronizeration means for performing synchronization 
of)erations to a received code-modulated spread spectrum signal, said synchronizer is 
configured to fneaf^s-fer-usetfi§ at least one reference code in connection with the 
synchronization, which reference code corresponds to a code used in the modulation, 
and ffteans-an acquisition element configured to foF-acquireiflg the frequency shift of 
the received signal and the code phase of the code used in the modulation, wherein the 
synch ronizeratioFHBeans comprises: 

- aLsample vector formation circuit means bleekc onfigu red tofof forming at least two 
sample vectors from the received signal, 

- a correlatortefvfneafls comprising 

- a time-to-frequency transformer configured tofof formin§ a first Fast Hartley 
transform on the basis of said reference code, and tofof formif>§ a second Fast 
Hartley transform on the basis of each sample vector. 
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- a multiplier configured to m con s fo r performtft§ a multiplication between the first 
Fast Hartley transform formed on the basis of said reference code and the second 
Fast Hartley transform formed on the basis of each sample vector, and 

- an inverse Fast Hartley transformer configured to means for performing an inverse 
Fast Hartley transform on each multiplication result for forming a correlation 
function matrix, and 

- an acquisition fneans- element configured to for acquirieln§ the frequency shift and 
code phase by using the values of the inverse Fast Hartley transforms of the 
multiplication results^v 

wherejn.. said., synch 

formation of a correlation function matrix and formation of a coherent ^search matrix at 
least two times for forming a coherent search matrix, and the receiver also comprises a 
s.u.m.m.i..ng....e.|e.m.e.n.t...c.o.n.fi.g.u..r.e^^^ 

values of the equivalent elements of the coherent search m atrix for med at each time of 
repetition, and said acquisition element is configured to use said incoherent search 
matrix in determining the frequency shift and code phase. 

10. (Previously Presented) A positioning system according to Claim 9, wherein the 
received signals are signals transmitted by satellites of the GPS system. 

11. (Currently Amended) A positioning system according to Claim 9, which comprises 
a data transfer network, and at least part of the synchronizeratiefn=neans arejs formed 
in connection with the data transfer network, and a data transfer connection is 
arranged to be established between the data transfer network and the receiver. 
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12. (Previously Presented) A positioning system according to Claim 11, wherein the 
data transfer network comprises a mobile communication network. 

13. (Currently Amended) A positioning system according to Claim 9, wherein the 
synchronizeratton means is_are formed in the receiver. 

14. (Currently Amended) A positioning receiver, which comprises at least a 
synchronizer.dtion-meafts-for performing synchronization operations to a received code- 
modulated spread spectrum signal, said synchronizer is configured tofeeetvep-^tas 
means for usemg at least one reference code in connection with the synchronization, 
the reference code corresponding to a code used in the modulation, and an acquisition 
element configured to fneaf^s-^OF-acquiretng the frequency shift of the received signal 
and the code phase of the code used in the modulation, the synchronizerattofv means 
comprising: 

- a_sample vector formation drojit. configured — for forming at least two 
sample vectors from the received signal, 

- a correlator ion m ea n s comprising a time-to-frequency transformer configured to fef 
forming a first Fast Hartley transform on the basis of said reference code, and fer-to 
forming a second Fast Hartley transform on the basis of each sample vector, a 
multiplier configured to m ea ns fo r performing a multiplication between the first Fast 
Hartley transform formed on the basis of said reference code and the second Fast 
Hartley transform formed on the basis of each sample vector, and an inverse.. Fast 
Hartley transformer means- configured to fof-performing an inverse Fast Hartley 
transform on each multiplication result for forming a correlation function matrix, and 
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- an acquisition element configured tof n cans f o r acquiretng the frequency shift and 
code phase by using the values of the inverse Fast Hartley transforms of the 
multiplication results,. 

wherein said... synch^^ 

formation of a correlation function matrix and formation of a coherent search matrix at 
least two times for forming a coherent search matrix, and the receiver also comprises a 

.s.um.m.i.ng..ele..m..e.nt....ra^^ 

values of the equivalent elements of the coherent search matrix formed at each time of 
repetition, and said acquisition element is configured to used said incoherent search 
mat.rjx..|.n..d.eter.m.in.i.n.g..t.h.e..fr.eg 

15. (Currently Amended) A receiver according to Claim 14, further comprising: 

- m e ans for a circuit configured to specifyim the frequency range to be examined, a 
circuit conf igured to divide f n c ans for d i v i d i ng the specified frequency range into two 
or more parts, whereupon the formation of the sample vectors and the formation of 
the correlation function matrix are arranged to be performed for each part, 

" m eans for a circuit configured to formirig a coherent search matrix, 

" a circuit configured to m e ans for sav i ng save the values of the elements of the 
coherent search matrix, and 

- a circuit configured to determine m e affi -f or - d e t e r mlfHftg-the frequency shift and code 
phase on the basis of the highest value of the coherent search matrix. 

16. (Currently Amended) A receiver according to Claim 14, further comprising a 
circuit conf igured to m o ans for specifyiflg the threshold value, and a circuit configured 
to comparc mcans for compor i ng the values of said threshold value and the values of 
said coherent search matrix for determining the frequency shift and code phase. 
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17. (Cancelled) 

18. (Currently Amended) A receiver according to Claim 14, further comprising: 

- a circuit configured to m ea ns f o r specifyiftg the frequency range to be examined, 

- a circuit configured to divide means for d i v i ding the specified frequency range into 
two or more parts, whereupon the formation of the sample vectors and the 
formation of the correlation function matrix are arranged to be performed for each 
part, 

- a circuit configured to form f n c pns for form i ng a coherent search matrix, 

- a circuit configured to sum means for summ i ng the coherent search matrix to the 
incoherent search matrix, 

- a circuit configured to save m e ans for sav i ng the values of the elements of the 
incoherent search matrix, and 

- a circuit configured to determine means for dctcrmi n tfl€^the frequency shift and code 
phase on the basis of the highest value. 

19. (Currently Amended) A receiver according to Claim 18, further comprising a 
circuit conf igured to mea n s fo r-specifyift§ the threshold value, and a circuit configured 
to comparc m c ans fo r comp a r i n g the values of said threshold value and the values of 
said incoherent search matrix for determining the frequency shift and code phase. 
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20. (Currently Amended) A receiver according to claim 14, wherein the ( 
ffieans- correlator comprises a circuit configured to form mcon s for form ii 
Hartley transform of the inverse code corresponding to said reference code. 



-a Fast 



21. (Currently Ameded) A receiver according to claim 14, wherein the correlator 
corr c lot i on m o ons comprises a circuit configured t o form m e ans for forming a Fast 
Hartley transform of the inverse code corresponding to each sample vector. 



22. (Currently Amended) An electronic device, which comprises at least a location 

determination positioning receiver, a synchronizeration fnearvs for performing 

synchronization operations of the location determination receiver to a transmitted code- 
modulated spread spectrum signal, and in which the location determination receiver 
includes means fori s configured to useifig at least one reference code in connection 
with the synchronization, the reference code corresponds to a code used in the 
modulation, and the electronic device comprises an acquisi tion element configur ed to 
m e ans for deter mi nein§ the frequency shift of the transmitted signal and the code 
phase of the code used in the modulation, wherein the synch ronizeratien-means 
comprises: 

- sample vector formation circuit con fi gured to means-4ef forming at least two sample 
vectors from the received signal, 

- correlatorien comprising~fneans-fer a time-to-frequency transform er configured to 
forming a first Fast Hartley transform on the basis of said reference code, and for -to 
forming a second Fast Hartley transform on the basis of each sample vector, a 
multiplier configured tomeans for performing a multiplication between the first Fast 
Hartley transform formed on the basis of said reference code and the second Fast 
Hartley transform formed on the basis of each sample vector, and an inv erse F ast 
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Hartley transformer configured to m oa ns for performtfi§ an inverse Fast Hartley 
transform on each multiplication result for forming a correlation function matrix, and 

- acquisition element configured to meaes-fef acquireiflg the frequency shift and code 
phase by using the values of the inverse Fast Hartley transforms of the multiplication 
results.T 

wherein said synchronizer is configured to repeat said formation of sample vectors, 
formation of a correlation function matrix and formation of a coherent search mat rix at 
leaslMQ. ti.mes fo.r^fo 

summing element configured to form an incoherent search matrix by summing the 
values of the equivalent elements of the coherent search matrix formed at each time of 
repMtiQn,_and sai.d 

matrix in determining the frequency shift and code phase. 



23. (Currently Amended) An electronic device according to Claim 22, which 
comprises a circuit configured to determine m e ans for det e rmin i ng the location of the 
electronic device and a circuit configured to save meam for savtBq-the location 
information, wherein the electronic device also comprises a circuit configured to specify 
m co ns for sp e c i fy i ng the frequency range to be examined, and a circuit configured to 
select m e ans for s clc c tiflg-the starting frequency from said frequency range on the 
basis of the location information saved in the receiver. 



24. (Currently Amended) An electronic device according to Claim 22, wherein the 
correlator corr el at i on m o ons comprises a circuit configured to form mea n s fo r fo r m ing a 
Fast Hartley transform of the inverse code corresponding to said reference code. 
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25. (Currently Amended) An electronic device according to Claim 22, wherein the 
correlator eorr e lat i on m ea ns comprises a circuit configured to fncans -fof-form forfT H nq a 
Fast Hartley transform of the inverse code corresponding to each sample vector. 

26. (Currently Amended) An electronic device according to Claim 22, further 
comprising a circuit confi gured to perform means for p erfor m in g data transfer 
operations. 



27. (Currently Amended) An electronic device according to Claim 26, further 
comprising a circuit configured to establish eompr isi ng m ea n s for e st abHshtn^a data 
transfer connection to a data transfer network, a.n.dwhereby the a circuit configured to 
determine m e ans for determ i n i ng the location of the electronic device eomprtse 
including a circuit configured to transmit me ans for - tf ansfnittifig-information needed in 
the location determination to the data transfer network, and a circuit confi gured to 
retrieve m e ans for r e tr i eving information used in the location determination from the 
data transfer network, whereby at least part of the location determination operations 
are arranged to be performed in the data transfer network. 

28. (Currently Amended) An electronic device according to Claim 26, wherein the 
circuit con figured to perform m e an s for p e rform i ng data transfer operations comprises a 
circuit configured to perform ffleans-fer-peffefming-mobile station operations. 

29. (Currently Amended) An electronic device, which comprises at least a positioning 
receiver and which electronic device is intended for use in connection with a positioning 
system, which comprises a__synchronizera t i on m e ans for performing synchronization 
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operations of the receiver to a transmitted code- modulated spread spectrum signal, 
said synchronizer is conf igured tomeans for usemg at least one reference code in 
connection with the synchronization, the reference code corresponding to a code used 
in the modulation, a circuit configured to determine means for d e t e rm i n i ng the 
frequency shift of the transmitted signal and the code phase of the code used in the 
modulation, and a data transfer network, wherein the electronic device also comprises a 
sample vector formation circuit conf igured tomeans-fer forming at least two sample 
vectors from the received signal, and a jransmitterssien means-for transmitting the 
sample vectors and time information to the data transfer network, and the positioning 
system also comprises: 

- a_correlatgrt0ft comprising a ti me-to-frequency transformer configured to meaf^s-fer 
forming a first Fast Hartley transform on the basis of said reference code, and for to 
forming a second Fast Hartley transform on the basis of each sample vector, a 
multiplier configured tomeaf^or performing a multiplication between the first Fast 
Hartley transform formed on the basis of said reference code and the second Fast 
Hartley transform formed on the basis of each sample vector, and an inverse Fast 
Hartley transformer configured tomeans for performing an inverse Fast Hartley 
transform on each multiplication result for forming a correlation function matrix, and 

- an acquisition element configured tomeans for acquireing the frequency shift and 
code phase by using the values of the inverse Fast Hartley transforms of the 
multiplication results^^ 

wherein sa id s ynchronizer is configured to repeat said formation of samp le v ectors, 
formation of a correlation function matrix and formation of a coherent search matrix at 
least two times for forming a coherent search matrix, and the receiver also comprises a 
summing element configured to form an incohere nt search m atrix by su mming the 

yalu.es...of..the.equjyaJ.e.nt...e^^^^ 

repetition, and said acquisition element is configured to use said incoherent search 
matrix in determining the frequency shift and code phase. 
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30. (Currently Amended) An electronic device according to Claim 29, further 
comprising a circuit configured to receive reception mcons for rcccivlnq-information 
about the acquired frequency shift and code phase from the data transfer network. 

31. (Currently Amended) An electronic device according to Claim 29, which is 
intended for use in connection with a positioning system, and which also comprises a 
circuit configured to determine m o ans for d e t e rmining the location of an electronic 
device, and a circuit configured to receive m ea n s fo r re c ci v iftq-location information from 
the data transfer network. 



32. (Currently Amended) An electronic device according to Claim 29, wherein the 
m c on s for performing data transfer network eperations comprises a circuit configured to 
perform meafis fo r p e rform i ng mobile station operations. 

33. (Previously Presented) A method for performing the operations for synchronizing 
a positioning receiver with a received code-modulated spread spectrum signal, the 
method comprising: 

using at least one reference code, which reference code corresponds to a code used in 
the modulation, 

acquiring the frequency shift of the received signal and the code phase of the code 
used in the modulation, 

taking samples from the received signal for forming the sample vectors, 

forming a first Fast Hartley transform on the basis of said reference code, and a second 
Fast Hartley transform on the basis of each sample vector. 



13 



09/732,828 

Response to Office Action mailed June 2, 2006 

performing a multiplication between the first Fast Hartley transform formed on the basis 
of said reference code and the second Fast Hartley transform formed on the basis of 
each sample vector, 

performing an inverse Fast Hartley transform on each multiplication result, and 

acquiring the frequency shift and code phase on the basis of the inverse Fast Hartley 
transforms of the multiplication results, 

wherein in said sample vector formation, correlation and analysis are repeated for 
forming at least two coherent search matrixes, and a summing is also performed, in 
which summing an incoherent search matrix is formed by summing incoherently the 
values of the equivalent elements of the coherent search matrix formed at each time of 
repetition, and said incoherent search matrix is used in the acquisition for determining 
the frequency shift and code phase. 

34. (Previously Presented) A positioning receiver, which comprises at least 
synchronization means for performing synchronization operations to a received code- 
modulated spread spectrum signal, said receiver has means for using at least one 
reference code in connection with the synchronization, the reference code 
corresponding to a code used in the modulation, and means for acquiring the frequency 
shift of the received signal and the code phase of the code used in the modulation, the 
synchronization means comprising: 

- sample vector formation means for forming at least two sample vectors from the 
received signal, 

- correlation means for forming a first Fast Hartley transform on the basis of said 
reference code, and for forming a second Fast Hartley transform on the basis of each 
sample vector, means for performing a multiplication between the first Fast Hartley 
transform formed on the basis of said reference code and the second Fast Hartley 
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transform formed on the basis of each sample vector, and means for performing an 
inverse Fast Hartley transform on each multiplication result for forming a correlation 
function matrix, and 

- acquisition means for acquiring the frequency shift and code phase by using the 
values of the inverse Fast Hartley transforms of the multiplication results, 

wherein in said formation of sample vectors, formation of a correlation function matrix 
and formation of a coherent search matrix are arranged to be repeated at least two 
times for forming a coherent search matrix, and the receiver also comprises summing 
means for forming an incoherent search matrix by summing the values of the 
equivalent elements of the coherent search matrix formed at each time of repetition, 
and said incoherent search matrix is used in the acquisition for determining the 
frequency shift and code phase. 
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